Sexual reproduction of the scleractinian corals Seriatopora hystrix and Lobophyllia corymbosa was studied for a period of one year in Sharm Ubhur. They indicated that, S. hystrix is hermaphrodite brooders with internal fertilization and developing the larvae within their polyps. Whereas, the L. corymbosa is hermaphrodite broadcasters with external larval developing, hence embryos of the species are not observed in the histological examinations. The onset of reproductive period of S. hystrix was found to be limited (January to April). The number of eggs and testes observed in this period were also limited and the first planula larvae were observed in the March at temperature 27.42 o C. In L. corymbosa, the gonads were found in the polyps throughout the year with two cycles of oogenesis and 1 cycle of spermatogenesis. The S. hystrix egg size was ranged from 158 µm (in January) to 241 µm (in April). The first visible size of eggs of L. corymbosa were observed in August (187.2 µm) and in April (689.96 µm). Zooxanthellae were presented in the mature oocytes in S. hystrix. While in L. corymbosa they were not found.
Studies on sexual reproduction of hermatypic corals have increased during the last two decades, with information of about 30% of the known species are only available (Kojis and Quinn 1982; Harriott, 1985, and Harrison and Wallace, 1990) .
Corals are commonly hermaphroditic and exhibit two primary types of reproductive modes known as broadcast spawning and brooding (Knowlton, 2001 and Harrison and Wallace, 1990 ).
In broadcast spawning, fertilization and development of larvae is occurred outside of the maternal colony in the water column. This can then result in the widespread dispersal of larvae, since larvae travel with water currents during development.
Brooding corals exhibit a very different reproductive strategy. Only sperms are released into the water column and reach the eggs in the maternal colony. The fertilization is taken place in the maternal colony itself and then developed larvae are released into the water as swimming larvae (Knowlton, 2001) . In this mode, the larvae are capable of settling on nearby substrate shortly after released. The number of larvae is limited due to the probability of sperms from one colony to reach the eggs of another colony for the successful reproduction. Therefore, reef degradation may be occurred not only because of the lowered gamete production, but also due to the reduced fertilization rate of those gametes released.
Seriatopora
hystrix is a hermaphroditic brooding coral widely distributed from the Red Sea to the Western Pacific Ocean (Veron, 2000) . It has sexually produced larvae (Ayre and Resing 1986; Sherman, 2008) that are matured within the polyps and periodically released into the water column (Harrison and Wallace, 1990) . Most brooding corals, including S. hystrix have larvae competent to settle within a few hours after release (Harii et al, 2002) . Recent work on S. hystrix population using highly variable microsatellite markers showed that the dispersal mostly occurred over small spatial scales (<100 meters), supplemented by less frequent longer distance dispersal (Underwood et al, 2007) . Despite the usual rapid settlement of larvae, some brooding corals produce a small proportion of larvae that have extended competency periods of over 100 days in the water column (Harii et al, 2002) , which can translate to a dispersal potential of hundreds of kilometers (Harrison and Wallace 1990, Harrison and Booth 2007) . Larval competency period is one of the most significant factors affecting dispersal distance (Bohonak 1999 , Shanks, 2009 ), in addition to other biotic and abiotic factors (Harrison and Wallace 1990, Harrison and Booth, 2007) .
The coral larvae travel distance can be affected by the reproductive mode of their parental colonies. This is because of different mean larval competency periods resulting from brooding versus broadcast spawning coral species (Harrison and Wallace 1990, Harrison and Booth, 2007) . Brooding coral species can develop larvae internally by either sexually or asexually and these larvae can often settle immediately or shortly after release from the parental colony (Atoda 1947 , Richmond 1987 , Harii et al, 2002 . Settlement and genetic data support routine dispersal distances of brooding coral larvae in the range of 10-100s of meters (Tioho et al, 2001 , Underwood et al, 2007 . Conversely, larvae formed by broadcast spawning and external fertilization have a minimum competency period of > 24 hours (Miller and 
MATERIAL AND METHODS
The study was carried out in the onshore laboratory of the Faculty of Marine Science, King Abdulaziz University, Jeddah, which is 35 km away from the north of the city and located adjacent to the fringing reefs of the Ubhur Creek (Fig. 1) . The study site was located in the northern side mouth of the Creek. The optimum water depth of the study site was 5m. Water temperature was measured in situ with two minimum and maximum mercury thermometers attached to the reef in a shaded location.
For reproductive study, samples of S. hystrix and L. corymbosa were taken at every fortnight for the period of one year from January 2009 to December 2009 at 5m depth. Coral specimens were cut off from the coral colony using Chisel and Hammer then fixed in a container with 7% seawater formalin for three days. Thereafter, they were transferred to 10% solution of nitric acid to decalcify the skeleton. The decalcified polyps were washed then with distilled water and preserved in the solution of 70 % ethanol for further histological study. The preserved polyps were passed through a series of ethanol concentration from 70% ethanol to absolute alcohol and then cleared with xylene (Humason , 1979) .The cleared specimens were infiltrated and imbedded in pure paraffin (melting point 58-60°C). Serial sections with a thickness of 7 μm were cut through the polyps using a microtome, and then stained with haematoxylin and eosin. Thereafter, the stained sections were cleared with xylene and mounted in Canada balsam. The gonad development stages (eg. testis and eggs) were measured by a calibrated eyepiece micrometer of compound light microscope.
RESULTS

Temperature
The monthly mean temperature together with the maximum and minimum temperatures of each month is shown (Fig.2) . The lowest temperature was (27.42±0.80°C) observed in March 2009 While, the highest was (32.67±0.29°C) observed in August 2009. The mean difference between the maximum and minimum temperature was 2.5°C. The annual range of monthly mean 
Development of gonads and reproduction period
The histological studies revealed that the both species of S. hystrix and L. corymbosa are hermaphrodite. L. corymbosa is a protogynous hermaphrodite in which female gonads develop earlier than male gonads (Table 1 and 2) and (Figs.3  and 4) , whilst S. hystrix is simultaneous hermaphrodite where female and male gonads develop at the same period (Table 1) and. (Figs. 3) . Studies on the S. hystrix showed that it has a short span of reproductive season. This was evidenced by the first appearance of small eggs (158.00 ± 50.59 (18) μm) in the January which was gradually increased to the maximum of 241.8 ± 7.30 (16) μm in the April (Figs.6A) , (Table 1) . Similarly, the development of testes of S. hystrix had noticed in the January and the size was increased progressively until April (Table 1 ).
In S. hystrix, the ovaries and testes were arranged on different pairs of mesenteries. These mesenteries were further arranged in a stalk. The taller and thinner stalks were observed as males whereas the shorter and thicker were the females. But in the case of L. corymbosa, the male and female gonads were arranged separately within the same mesentery ( Fig. 7A and 8A ). The sperms of L. corymbosa were spherical in shape in matured testes (Figs. 8B) . In the early stage, the nucleus of the eggs was observed in the center, but the nucleuses were further moved towards the surrounding cell wall while the eggs matured (Fig.   Fig. 1 . Red Sea map and location of Ubhur Creek, which lies in north of Jeddah city.
The study site is marked as (·) at the entrance of Ubhur Creek. 7B). Zooxanthellae were observed in the matured eggs of the S. hystrix (Fig.5A) . In L. corymbosa, since they are hermaphrodite, the planula were not observed in the coelenterons of the polyps. But in the S. hystrix, fertilizations of the eggs were observed within the coelenterons of the polyps. These fertilized eggs may further produced planula through embryogenesis. This was evidenced by the presence of brooding planulae in the coelenterons, beneath the pharynx (Figs. 5B and 6A). Planulae were observed from March to April reaching a maximum size of 150.8±26.00 (7) μm in April. During this period, differentiation of planula was noticed in the cross section studies of the mesenteries of the developing coelenterons (Figs. 6B) 
DISCUSSION
Studies on the reproduction of S. hystrix indicated that the species were hermaphrodite brooders. The fertilization was internal and the larval development was occurred within their polyps. The L. corymbosa were the hermaphrodite broadcaster spawners with external larval development. Hence the embryos of these species were not found during the histological studies (Table 1 and 2) and (Figs. 3 and 4) . Throughout the study period, the gonads of L. corymbosa were noticed in the polyps. Two cycles of oogenesis and 1 cycle of spermatogenesis were resulted from this study. Rinkevich and Loya (1979a) suggested that the branching or small-polyped corals are developing gonads in their coelenterons and producing small eggs and brood planulae. While the massive or large-polyped corals are producing many eggs which are spawned for external fertilization. In general, the brooding specie produces few large eggs, in order to provide supplementary nutrition for each planula. Thus, different re-productive modes may have arisen in response to energetic constraints and environmental pressures.
The hermaphrodite brooder reported since in the Red Sea are Seriatopora caliendrum (Fadlallah, 1983 and Loya, 1985) , and Seriatopora hystrix (Maier et al., 2005 and Maier et al., 2009 ). In worldwide, the Seriatopora hystrix was also reported as brooder in the Great Barrier Reef (Ayre and Dufty 1994; Ayre; Hughes, 2000 and Noreen, 2010) and in the northern part of Okinawa Island, Japan (Nozawa and Loya, 2005) . In the present study, S. hystrix showed similar reproductive mode as in Seriatopora caliendrum.
The Stylophora pistillata has been also reported as a brooding coral species of the Red Sea (Rinkevi and Loya 1979a, b, Al-Sofyani, 1991). Similar to S. hystrix, the L. corymbosa of the present study were also reported as hermaphrodite broadcast spawners in the Red Sea (Shlesinger et al, 1998; Robert and Hunter, 1990; Harrison and Wallace, 1990; Hoogenboom, 2008) . On the other hand, lot of studies on L. corymbosa from different geographic locations reported that L. corymbosa was a hermaphrodite broadcaster spawner (Riddle, 2008) . Differences on the reproductive patterns of S. hystrix and mainly L. corymbosa from different geographic areas were related to differences in many parameters such as colony morphology, polyp size, environmental conditions, habitats, lunar tidal cycle and day-night cycle (Stimson, 1978; Kojis and Quinn, 1981; Rinkevich and Loya, 1979a ; Rinkevich and Loya, 1979b Tomascik and Sander, 1987 and Al-Sofyani, 2008 ), but none of these studies were given explanation for the root cause of these differences (Fadlallah, 1985) .
The onset of reproductive period of S. hystrix was found to be of very short duration i.e. from January to April (Figs. 3) , and number of eggs and testes were observed at the end of April (at temperature 28.83 o C) were also less (1-2eggs). Planulae of S. hystrix were first observed in the March (at temperature 27.42 o C). Harriott (1985) pointed out that planulation in the winter season was common in pocilloporid coral with the correlation of lower light levels of the surface water. The maximum swimming phase of the planulae was lasted three days only, whereas Rinkevich and loya (1979b) found that they would prefer settlement for up to 35 days by enabling the species to be distributed over a long distance (Jokiel 1985; Richmond and Jokiel, 1984) .
Meanwhile the oogenesis of L. corymbosa was observed in the August in the study site which was coinciding with seawater temperature (fig. 2 ). Gametogenesis and spawning may be found different for the same species due to several factors like latitudinal changes (Szmant 1986 , Soong 1991 , Van Veghel 1994, Acosta and Zea 1997; Knowlton et al, 1997) , temperature, day length or both (Babcock, 1995; Fan and Dai, 1995; Fadlallah, 1996 ; Ben-David-Zaslow et al, 1999), solar energy (Van Veghel 1994), current and wind regimes (Babcock et al, 1986 ) and rainfall (Acosta and Zea, 1997). The annual reproduction cycle of L. corymbosa was observed as 10 -11 month period, in which oogenesis was found started in the month of August and was completed in May-June. Moreover, period of the spermatogenesis was lesser with the evidence of the sperm cysts observed in the April month samples only. The gamete releasing was also not observed in the field. The absence of gonads in histological samples in July revealed that the spawning season might be between May 25 (five days after full moon) and June 24.
The egg size of S. hystrix observed in this study was ranged from 158 μm in January to 241 μm in April (Table 1) . There are comparative studies on Seriatopora caliendrum and S. hystrix in the Red Sea, the maximum diameter of the eggs was 240 μm (Shlesinger et al., 1998) . The first visible egg in L. corymbosa was found during August 187.2 μm to 689.96 μm in April (at temperature 28.83 o C). (Table 2 ) in the highest temperature. Shlesinger et al., (1998) reported similar findings to our studies on Lobophyllia corymbosa, the maximum diameter of the eggs 600 μm and another study stated that the maximum diameter of the eggs was 750 μm (Harrison and Wallace, 1990 ). Zooxanthellae were presented in the mature oocytes in S. hystrix. While in L. corymbosa they were not found. Similar results were also reported by Sier and Olive (1994) who found zooxanthellae infestation have occurred at a later stage in this case. Harrison and Wallace (1990) reported that, the infestation may occurred weeks before spawning, as found in the genus Porites and Montipora spp or as minimum as 24 hours before spawning in the Montipora digitata.
